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Web Archiving: Big Data?
Two Common Misconceptions 
About Web Archiving
• Prior = old = obsolete = stale = bad
– who cares, not an interesting problem
• The Internet Archive has every copy of everything that has ever 
existed
– who cares, problem solved
Why Care About The Past?
From an anonymous WWW 2010 reviewer about our 
Memento paper (emphasis mine):
"Is there any statistics to show that many or a good number of Web 
users would like to get obsolete data or resources? "

















Archiving Moves At Hurricane Speed,




Most of the Story, 
at Least as Conveyed by cnn.com, 
is Missing…
in this case, you can reconstruct the events with
http://en.wikipedia.org/wiki/Virginia_Tech_massacre_timeline
How Much of The Web Is Archived?
Public Archives, ca. Late 2010 / Early 2011
Three categories of archives
• Internet Archive




1000 URIs Ordered by First Observation Date
See also: http://ws-dl.blogspot.com/2011/06/2011-06-23-how-much-of-web-is-archived.html
see also: http://ws-dl.blogspot.com/2013/04/2013-04-19-carbon-dating-web.html
How Much of the Web is Archived?









Changes since 2011: no more free SE APIs; 






Long Tail of Archives
Archive.is
see also: http://www.cs.odu.edu/~mln/pubs/tpdl-2013/paper_134.pdf
Memento: A Multi-Archive Method 
for Linking the Current & Past Web 
see: http://mementoweb.org/
So It's Been Archived, 
What Can Go Wrong?
Temporal Drift
August 27, 2005
11:16 a.m. EDT 
link
Temporal Drift: Now 3 Hours in the Past
August 27, 2005





Temporal Drift: Now 17 Days in the Future
August 27, 2005
11:16 a.m. EDT 
link
August 27, 2005
8:00 a.m. EDT 
link
September 13, 2005
8:12 a.m. EDT 
link
Temporal Drift: Now 23 (or 6) Days in the Future
August 27, 2005
11:16 a.m. EDT 
link
August 27, 2005
8:00 a.m. EDT 
link
September 13, 2005
8:12 a.m. EDT 
link
September 19, 2005
8:25 a.m. EDT 
link
10+ clicks in the archive results in median drift of ~45 days (standard UI) 
or ~15 days with Memento.  ~2% of the sessions have drift of > 1 year.
see: http://www.cs.odu.edu/~mln/pubs/jcdl-2013/jcdl93-ainsworth.pdf







+18 days +18 days
+7 months
+2.1 years
using current policies, only ~76% of pages are 
complete, with a mean temporal spread of ~1 year, 
and with ~5% of pages having a temporal violation.
(submitted for publication)
Sometimes the Live Web 




Quis Archiviet Ipsos Archives?
(thanks to webmaster@archive.is for this example)
% curl -I http://lenta.ru/articles/2013/04/02/mat/
HTTP/1.1 302 Found
Server: nginx










current page for: http://lenta.ru/articles/2013/04/02/mat/
archive.org version of: http://lenta.ru/articles/2013/04/02/mat/
peep.us archived version of archive.org version
archive.is archived version of peep.us version of archive.org version
Why Make Lots of Copies?
Archives Are Subject to the Same 
Vagaries of Other Web Sites…
In a perfect world, this graph should be monotonically increasing.
Memento allows simultaneous access to more archives, but this 









Query Routing: Using Only Top-k Archives 
for URI Lookup Yields Good Results
Even when there are 100s of archives, we only need to talk to a few. 
see: http://www.cs.odu.edu/~mln/pubs/tpdl-2013/paper_134.pdf
What is the Economic Model for Archives?
1TB endowment = ~$4700:  http://blog.dshr.org/2011/02/paying-for-long-term-storage.html
see also: http://blog.dshr.org/2011/01/memento-marketplace-for-archiving.html
Houston, Tranquility Base Here. The Eagle has landed.
see also: http://ws-dl.blogspot.com/2013/03/2013-03-22-ntrs-web-archives-and-why-we.html
Summary
• We have a cultural mandate to preserve "obsolete data or 
resources"
– however, we currently have limited discovery and replay tools
• We need lots of people making several copies of many things
– Memento is the mechanism for accessing the long tail of archives
